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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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( Reaffirmed 2006 ) 

Indian Standard 
SPECIFICATION FOR GAUGE GLASSES 

PART 3 THROUGH-VISION AND REFLEX GLASSES 

( First Revision ) 



1- Scope — Covers the requirements for the through-vision and reflex glasses. 

2. Definitions — For the definitions of various terms used in the glass industry, refer to 2 of IS : 
5428 ( Part 1 )-1985 ' Specification for gauge glasses : Part 1 Tubular glasses for level gauges {first 
revision ) \ 

3. Material — Through-vision and reflex glasses shall be made from toughened borosllicate or 
toughened soda-lime glass as may be suitable for the purpose for which it is used. They shall be 
mechanical and thermal shock resistant type. 

3.1 Through-vision and reflex glasses shall be free from defects that would interfere with vision or 

service. 

3.2 The following properties shall be decided between purchaser and manufacturer depending on 
working conditions and shall be specified along with requisitions: 

a) Chemical resistance to water, acid and alkalies with some minimum limits. 

b) Average co-efficient of thermal expansion. 

c) Chemical composition of glass. 

d) Tensile and bending strength at ambient and maximum operating temperature. 

4. Dimensions — The lengths, widths, and thicknesses of through-vision and reflex glasses shall 
be as specified in Table 1, 

4.1 Gauges incorporating reflex glasses to these dimensions and tolerances shall not be used for 
steaming applications at gauge pressures above 2 500 kPa. Gauges incorporating through-vision 
glasses can be used for steaming applications at gauge pressures up to 2 500 kPa without mica pro- 
tection of the face and up to 8 000 kPa with mica protection of the face. 

4.2 Glasses for use on steam boilers operating at pressures higher than those specified \n 4.1 shall 
be to dimensions and tolerences as agreed between the purchaser and the manufacturer. 

4.3 The thickness of any one glass shall not vary by more than 0*08 mra. 

4.4 The ends shall be semi-circular within the tolerances specified in Table 1 for length and width. 

5. Flatness — All working flat faces of through-vision and reflex glasses shall be plane within the 
limits specified in Table 2 as determined by the use of an inspection table and feeler gauges or 
other suitable method. 

6. Joint Faces and Edges for Reflex Glasses 

6-1 The minimum width of glass face in contact with the packing shall be 6 mm. 

6.2 The grooves shall be formed so as to produce a marked contrast in appearance between the 
liquid and gaseous phases to be viewed through the glass. 

6.3 The thickness of glass between the bottom of each groove and the opposite face shall not be 
less than 12'5 mm. 

6.4 All glasses, including cut and moulded glasses, shall be radiused or arrised to remove sharp 
corners. 
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TABLE 1 DIMENSIONS AND TOLERANCES FOR THROUGH-VISION AND REFLEX GLASSES 

( Clause 4 ; 
All dimensions in millimetres. 




1 X ^5 



FLAT THROUGH VISION TYPE GAUGE GLASSES 



•4-^1 K^S 




••-f^ — 2 min. 



FLAT REFLEX TYPE GAUGE GLASSES 



Sizes 


Length 

/±1 


Width 

w 
+ 0-5 
— 10 


Thickness 

t 
+ 0-5 
— 1*0 





95 






1 


115 






2 


140 






3 


165 






4 


190 






5 


220 


34 


17-5 


6 


250 






7 


280 






8 


320 






9 


340 






10 


370 







Note — Particular design requirements may necessitate manufacturers to closer toleran- 
ces, which shall be subject to agreement between the purchaser and the manufacturer. 



TABLE 2 FLATNESS LIMITS FOR THROUGH-VISION AND REFLEX GLASSES 

( Ciause 5 ) 



Size 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


Flatness 
Limit, mm 


0-05 


0-05 


005 


0-05 


008 


0-08 


0-15 


0-15 


0'25 


0-25 


0-25 
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7. Tests 

7-1 Inspection under Polarized Light — Each toughened through-vision or reflex glass shall be exa- 
mined under polarized light for adequacy of toughening Any glass which does not show a polariza- 
tion pattern indicative of toughening shall be rejected. Hoop stress, as seen in the strain viewer 
shall be of similar intensity at all edges and shall not be interrupted by the incidence of surface 
cracks. Once the glass passes this test, it shall be subjected to thermal shock test. 

7.2 Thermal Shock Requirements — Manufacturer shall certify that toughened through-vision and 
reflex glasses shall pass the thermal shock test and acceptance conditions described In 8.4 of 
IS; 5428 ( Part 1 )-1985. During the test, toughened glasses shall enter the water with an observation 
face parallel to the water surface. 

7.3 Hydrostatic Test — The assembly shall be hydrotested at a minimum pressure of 1-5 x Operat- 
ing pressure x Allowable stress of glass at ambient temperature/Allowable stress of glass at ope- 
rating temperature. 

8. Sampling ~ Two percent of the glasses ( but not less than 10 or more than 30 glasses ) shall be 
taken by random selection from each consignment. If more than 10 percent but not more than 20 
percent of the glasses in the sample fail the test, a further sample of 2 percent shall be taken by 
random selection from the consignment and subjected to a second test. 

Glasses subjected to and passing the test may be put into service. 

9. Marking — The through-vision and reflex glasses shall be permanently marked with the 
following: 

a) Manufacturer's identification or trade-mark; and 

b) The size of the through-vision and reflex glass. 

9.1 ISI Certification Marking — Details available with the Indian Standards Institution. 

10. Packing — The glasses shall be packed securely in suitable inner boxes, containing not more 
than 24 glasses and adequately cased for transit. 



EXPLANATORY NOTE 

This standard was originally published in 1969 in two parts. The present revision of the stan- 
dards have been made as a result of further experience gained and developed in this field and has- 
been brought out in five parts as follows : 

Specification for Gauge Glasses : Part 1 Tubular Glasses for Level Gauge [ IS : 5428 ( Part 1 ) 
1985) ], 

Specification for Gauge Glasses: Part 2 Protector Glasses for Tubular Gauges [ IS : 5428 
(Part 2) -1985], 

Specification for Gauge Glasses : Part 4 Circular Sight and Light Glasses [IS : 5428 ( Part 4 )- 
1985], and 

Specification for Gauge Glasses : Part 5 Port Gauge Glasses as Used in Fittings for Steam 
Boilers [ First Revision of IS : 5428 ( Part 5 ) - 1985 ]. 

In the preparation of this standard, assistance has been derived from BS 3463-1975 Observa- 
tion and Gauge Glasses for Pressure Vessels issued by British Standards Institution. 

The information and recommendation on glasses for pressure vessels is given 
in Appendix A. 
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APPENDIX A 

( Explanatory Note ) 

RECOMMENDATIONS ON GLASSES 

A-1- Reflex glasses and through-vision glasses without mica protection, are not recommended for 
use above 2 500 kPa in steam installations, or above 8 000 kPa for other purposes. For installations 
at higher pressures, manufacturers' recommendations should be obtained. 

Glasses suitable for work at higher temperatures are obtainable; information regarding special 
applications should be obtained from the manufacturers. 

Through-vision and reflex glasses are not recommended forgreatermaximum working tempera- 
ture and temperature differentials ( ambient to fluid ) than those given below. These figures have 
been adjusted so that they apply to the differential between the ambient and fluid temperatures, 
because of the impracticability or measuring actual glass surface. 

Recommended Maximum Working Temperatures and Temperature Differentials 

Type of Glass Maximum Working Maximum Temperature 

Temperature °C Differential ( Ambient 

tofluid)°C 

Annealed soda-lime 350 40 

Toughened soda-lime 300 265 

Annealed borosilicate 400 . 110 

Toughened borosilicate 360 265 

A-2. Corrosion — Corrosion of glass on pressure vessels is sometimes a problem requiring consi- 
deration, because of the faster rate of chemical reactions at temperatures and pressures above 
atmospheric. -Borosilicate glass is more resistant than soda-lime glass to attack by hot water and 
acids. Toughening does not increase the corrosion resistance of glass. For use under severe con- 
ditions, for Instance in the presence of alkalies where the consequences of failure would be 
serious, the use of two glasses ( each capable of withstanding the full pressure ) is to be preferred. 
In boiler practice, the glass is frequently protected by mica; alternatively, corrosion may be minimi- 
zed by control of the fluid circulation. The glass manufacturer should be consulted regarding the 
possible effect of corrosion on the properties of glasss for pressure vessels wherever particularly 
adverse conditions are likely to be encountered. 
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